EPL 426

Lab 5 - OpenGL - Camera, Lights and more

Andreas Andreou




Camera in OpenGL
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» Xpelalopaote 3 mpaypata:
» O¢on Tng camera (position)
» Look Vector (mou kottalel)

» Camera’s Orientation (Up Vector)




Camera

void gluLookAt( GLdouble eyeX,
GLdouble eyeY,
GLdouble eyeZ,
GLdouble centerX,
GLdouble centery,
GLdouble centerz,
GLdouble upX,
GLdouble upY,
GLdouble upZ );




Camera

eyeX, eyeY, eyeZ: Specifies the position of the eye point.

centerX, centerY, centerZ: Specifies the position of the reference point.
upX, upY, upZ: Specifies the direction of the up vector.
gluLookAt(0.0f,0.0f,30.0f,0.0f,1.0f,0.0f,0.0f, 1.0f,0.0f);
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Camera

FoVy (double) ASpeCt (double) ZNear (double) zFar (double)

gluPerspective(45.0f, aspect, 0.1, 100.0

gluL0|0|<A‘t 0.0f,0.0f,30.0f,0.0f,1.0f,0.0f,0.0f,1.0f,0.0f

Eye (X,¥,2) Center (X,¥,2) Up (X,¥,2)




Camera

» Twpa doklpaote va aAAagete Ti¢ petaBAnteg tng gluLookat yia va mapete tnv
£IKOVA TNG MOPEVNC dlagavelag. Mpotou doKIpdosTe dldagopda Tpayatd, 0£0TE
otn Bswpia tn B€on Mou TPEMEL va BpiokeTal n camera 6ag, To ToU TPETTEL Vd
BAETEL Kal TTou TPEMEL va eival To Up Vector tnc.

gluLookAt(10.0f,- 10.0f, 60.0f, 10.0f, -10.0f, 0.0f, 1.0f, 1.0f, 0.0f);




Projections

» ‘Exoupe OU0 £i0n MPoBOANC:
» Perspective

» Orthografic (parallel)
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Orthographic & Perspective Projection

void glOrtho(GLdouble  /eft, void gluPerspective(GLdouble fovy,
GLdouble right, GLdouble aspect,
GLdouble  bottom, GLdouble zNear,
GLdouble  top, GLdouble zFar);

GLdouble  nearVal,
GLdouble farVal);

> left, right: Specify the coordinates for the left and right »  fovy: Specifies the field of view angle, in degrees, in the
vertical clipping planes. y direction.

»  bottom, top: Specify the coordinates for the bottom and »  aspect: Specifies the aspect ratio that determines the
top horizontal clipping planes. field of view in the x direction. The aspect ratio is the

ratio of x (width) to y (height).

» nearVal, farVal: Specify the distances to the nearer and
farther depth clipping planes. These values are negative »  zNear: Specifies the distance from the viewer to the near
if the plane is to be behind the viewer. clipping plane (always positive).

»  zFar: Specifies the distance from the viewer to the far
clipping plane (always positive).
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Lights

» 2tnv OpenGL mépa amo tnv evepyoTtoinon Tou pwTtlopou, xpelalstal va
OE0OUE TIC PWTEIVEC PHAC TINYEC, TOV TUTIO TOUC Kal TNV Tomodecia mou
Bpiokovtal wote va pwti{ouv avaAloya Td avIIKEIPEVA TTOU EXOUPE GTN OKNVN

Hag
»  JUVETIWG, TTEPA ATIO TNV APXIKOTIOINGN KAl EVEPYOTIOINGN TOU PWTIGHOU,

xpelaletal va OnPLoUPYNCOUHE TIC PWTELVEC TTNYEC PHAC KAl VA TIC
TOTTOOETNOOUPE KATAAANAQ OTN OKNVA HaAg

» Auto Ba yivel pe tnv ouvaptnon glLightfv




Lights

void glLightfv(GLenum light,
GLenum pname,

const GLfloat * params);

m) light: Specifies a light. The number of lights depends on the implementation, but at least eight lights are
supported. They are identified by symbolic names of the form GL_LIGHT i, where i ranges from 0 to the
value of GL_MAX_LIGHTS - 1.

m=) pname Specifies a light source parameter or light.
GL_AMBIENT,
GL_DIFFUSE,
GL_SPECULAR,
GL_POSITION,
GL_SPOT_CUTOFF,
GL_SPOT_DIRECTION,
GL_SPOT_EXPONENT,
GL_CONSTANT_ATTENUATION,
GL_LINEAR_ATTENUATION,
GL_QUADRATIC_ATTENUATION

= fp_ms;.‘.peciﬁes a pointer to the value or values that parameter pname of light source light will be set
0.

https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glLight.xml



https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glLight.xml

Material

void glMaterialfv(GLenum face,
GLenum pname,
const GLfloat * params);

=) face: Specifies which face or faces are being updated. Must be one
of GL_FRONT, GL_BACK, or GL_FRONT_AND_BACK.

=) pname: Specifies the material parameter of the face or faces that is being
updated. Must be one of

GL_AMBIENT
GL_DIFFUSE
GL_SPECULAR
GL_EMISSION
GL_SHININESS
GL_AMBIENT_AND_ DIFFUSE
GL_COLOR_INDEXES
=) params: Specifies a pointer to the value or values that pname will be set to.

https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glMaterial.xml



Set material spet

glEnable(GL LIGHT®O); Default light GLfloat matspec[] = { 0.1, 0.1,0.1,1 };

glMaterialfv(GL FRONT AND BACK, GL SPECULAR, matSpec);
GLfloat shininess[] = { 64 };

glEnable B EXtra l]ght glMaterialfv(GL_FRONT, GL_SHININESS, shininess);

lighton[4] = { 1,1,1,1 };
lightAmbientOn[4] = { ©0.1,0.1,0.1,1 };
GLfloat lightoff[4] = { 0,0,0,0 };
switch (temp3)

{
1

Set material specular shininess

case 1:

{
printf("AMBIENT only\n");

glLightfv(GL_LIGHT1, GL_AMBIENT, lightAmbientOn); Set l]ght amb]ent COlOI’

gllightfv(GL LIGHT1, GL _DIFFUSE, 1ightOff);

glLightfv(GL_LIGHT1, GL_SPECULAR, lightOff); Set l.lght d.lffuse COlOr

break;
}

Set light specular color

1

printf("DIFFUSE only\n");
glLightfv(GL_LIGHT1, GL_AMBIENT, lightOff);
gllLightfv(GL_LIGHT1, GL_DIFFUSE, lightOn);
gllLightfv(GL_LIGHT1, GL_SPECULAR, lightOff);
break;

Find more info:
https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glLight:xml
https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glMaterial.xml
https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glColorMaterial.xml



https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glLight.xml
https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glMaterial.xml
https://www.khronos.org/registry/OpenGL-Refpages/gl2.1/xhtml/glColorMaterial.xml

#include <glm/glm.hpp>
#include <glm/gtc/matrix_transform.hpp>
#include <glm/gtc/type_ptr.hpp>

if (movinglLightFlag)

angle + 0.1;
atd myMatrix

myMatri or;

formedVector[@] ,transformedVector[1] ,transformedVector[2] ,transformedVector[3] };
ON, lightpos);

glColor3 of, 6.0 @.ef);
glTranslatef(transformedVector[@], transformedvector[1], transformedvVector[2]);
glutSolidcCu

OpenGl Transformations: https://learnopengl.com/Getting-started/Transformations
GLM Library: https://glm.g-truc.net/0.9.9/index.html

GLM Library Download: https://github.com/g-truc/glm/releases/tag/0.9.9.8

GLM Library Install: https://stackoverflow.com/questions/17905794/how-to-setup-the-glm-Llibrary-in-visual-studio-2012

Additional Include Directories
ve or more directories to add to the indlude path. Separate with " if more than one.  (/i[path])

GLM Library Manuall: glm-0.9.9.8\glm\doc\manual.pdf

?

Active(Win32) v Configuration Menager

- -( 0.9.9.8\gl

Program Database for Edit And Continue (/Z1)
No

Yes (/nologo)
Level3 /W3)
No (/WX-)

Column Info {/diagnostics:colums)

No

[0 ]| come



https://learnopengl.com/Getting-started/Transformations
https://glm.g-truc.net/0.9.9/index.html
https://github.com/g-truc/glm/releases/tag/0.9.9.8
https://stackoverflow.com/questions/17905794/how-to-setup-the-glm-library-in-visual-studio-2012

glutInitWindowPosition (100, 100); // Window Position
glutInitWindowSize(500, 500); // window Size If We Start In Windowed Mode
glutCreateWindow("EPL426"); // Window Title

glutGet (GLUT_SCREEN WIDTH) & glutGet(GLUT_SCREEN HEIGHT)
// Get screen width and height

screenSize[] = { glutGet(GLUT_SCREEN_WIDTH), glutGet(GLUT_SCREEN_HEIGHT) };
windowsSize[] = { 1000,1000 };
glutInitWindowPosition((screenSize[©]/2) - (windowsSize[@]/2), (screenSize[1l] / 2) - (windowsSize[1l] / 2));

glutInitWindowSize(windowsSize[@], windowsSize[1]);
glutCreateWindow("EPL426 - 1st Assignment");



Elvoid keyboard(unsigned char key,
{
= switch (key) {
case '

w':
break;

s':
break;
e

temp += 1;
break;
case 'a':

temp -= 1;
break;

case

case

27:
exit(oe);
break;
default:
break;

case

}
glutPostRedisplay();

int x, int y)




Anploupynote pla véa cuvdaptnon (mouseButton) mavw amd tn main

mouseButton(

if ( == GLUT_LEFT_BUTTON) {
if ( == GLUT_UP)

temp2 = 0;

}
else if ( == GLUT_RIGHT_BUTTON)
r

== GLUT_DOWN)

‘Emelta péoa otn Main, Bapte tnv akoAoubn ypappn Kwolka:

glutMouseFunc(mouseButton);




Ma avixveuon tng Kivnong Tou Mouse, dNHIOUPYNOTE Hld VEA cuvAPTNON
(mouseMove) mavw amo tn main:

mouseMove ( ) o

printf("Mouse position is: %i in X axis and %1 in Y axis\n",

‘Emelta péoa otn Main, Bapte tnv akoAoubn ypappn Kwolka:
glutMotionFunc(mouseMove);

FeVIKA autn n ocuvaptnon KaAsitat otav €ival matnPEvo 1o aplotePo N to OeEl
KOUMTIL TOU mouse



